Prolonged supramaximal stimulation of canine efferent sympathetic neurons induces desensitization of inotropic responses without a change in myocardial beta-adrenergic receptors.
To investigate whether desensitization of inotropic responses elicited during prolonged efferent sympathetic neural stimulation is due to decreased responsiveness of myocardial beta-adrenergic receptors or to alterations in the efferent sympathetic neurons innervating the heart. Increasing doses of noradrenaline and isoproterenol were administered intravenously before and during prolonged (20 mins) stimulation of the intrathoracic efferent sympathetic nervous system of eight dogs. Cardiac augmentor responses were correlated with liberation of catecholamines by the heart. In a second group of experiments (nine dogs), right and left ventricular beta-adrenergic receptor number and affinity were determined before and during such stimulations. Similar ventricular augmentations were induced when isoproterenol or noradrenaline was administered before and after 20 mins of efferent sympathetic neural stimulation. During the early peak stimulation response, no further augmentations were induced by isoproterenol or noradrenaline. Liberation of noradrenaline by the heart followed a similar course after an initial peak, while noradrenaline values fell to levels which were 6% of those attained during peak response after 20 mins of continuous stimulation. The Bmax and Kd of ventricular beta-adrenergic receptors were similar before and after 20 mins of efferent sympathetic neural stimulation. Desensitization of ventricular inotropism that occurs during prolonged cardiac efferent sympathetic nervous system stimulation is not primarily due to alteration of myocyte cell surface beta-adrenergic receptors or to a change in myocyte responsiveness to beta-adrenergic agonists, but rather to a reduction in noradrenaline release by sympathetic efferent post ganglionic neurons presumably reflecting a reduction in the activity of these neurons despite continued stimulation.